Abstract This paper considers various forms of objective function that may be applied in the calculation of spanning trees in different network situations. Conventional link and path cost approaches are compared to those based on switch or bridge costs more appropriate for wireless applications. Variant objectives are formulated and compared. Although efficient exact algorithmic approaches exist only for the link cost objectives, reasonable approximations for the switch/bridge equivalents are to be found with simple greedy heuristics and better results still through various forms of iterated local search such as tabu search and simulated annealing.
I. INTRODUCTION: SPANNING TREE OBJECTIVE FUNCTIONS
(panning Tree Protocols are integral in the efficient operation of many forms of multipart/area network [1] . They provide loop-free routing/delivery by establishing a single path between all node pairs. Finding a spanning tree (SI) of minimal 'cost' is clearly beneficial; however the relevant 'cost' to be minimized may vary between applications. In particular, in wireless applications, any approach based on link cost is clearly inappropriate.
Begin with a graph G = (V E) , J] Disconnected nodes and components are penalized by the evaluation function -but not repaired. This allows the algorithm to cross infeasible regions of the search space, which is essential as large-scale perturbations are normally required to improve upon local ADD solutions. Preliminary results are good. However, this algorithm is only just out of its developmental stage. At the time of publication, fine-tuning is still required and final results will be reported elsewhere.
IV. RESULTS
This section discusses the performance of the TS algorithm as a relationship between accuracy and run-time. Table I summarizes results from the ADD and TS algorithms for n = 30, 100, 300 & 1,000 -50 runs for each with an RCL length of 4, MaxDepth = k = 4, MaxRestarts = 9 and a = 2. A final consideration must be given to the distribution of these processes. The versions of ADD, TS and SA discussed here are centralized (they take a global view of the network problem/solution), which is appropriate for static network design problems. For dynamic bridging protocols, however, the algorithms will be required to run independently on individual nodes [9] and distributed versions of ADD, TS and SA have to be found. This is the next stage of the research. Define Tdelta to be the time taken by TS with a given a. Figure 6 shows mean values of Tdel,aTadd for four different sets of search tree dimensions (given in Table II) 
V. CONCLUSIONS
Obviously there is some expense to greater accuracy. Runtimes increase with more sophisticated search parameters and larger search neighbourhoods. The ideal balance will depend on the application being considered. Longer run-times may well be tolerated in static design problems such as wireless [3] [4]
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